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0 Mounting mat edge protection and mounting mat witli high temperature sealing material. 


0 A nonwoven, high temperature resistant, ceramic fiber mounting mat (32) has an edge protectant (34) which 
reduces erosion of a lateral edge (33) when exposed to hot. impinging gases and which is also useful as a high 
temperature sealing material. The edge protectant or high temperature sealing material comprises binder 
material in the range from about 5 to about 85 percent by weight and dispersed therein glass particles in the 
range from about 95 to about 15 percent by weight, based on the total weight of said binder material and said 
glass particles, wherein said glass particles are made of a glass having a softening point of at least about 
350 • C, and wherein the combined weight of said binder material and said glass particles is at least 20 percent 
by weight of the total weight of said edge protectant or high temperature sealing material. The mounting mat is 
useful in the construction of catalytic converters (10), diesel particulate traps or filters, insulated end-cones of 
catalytic converters, and Insulated double-walled exhaust pipes. 
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Field of the Invention 

This invention relates to high temperature mounting mats with an edge protectant material. In another 
aspect, this invention relates to a high temperature sealant for high temperature mounting mats. The 
5 mounting mats are useful in the construction of catalytic converters, diesel particulate traps or filters, 
insulated end-cones of catalytic converters, and insulated double-walled exhaust pipes. 

Description of the Related Art 

70 Nonwoven, ceramic (i.e., glass, crystalline ceramic, or glass-ceramic) fiber mounting mats are used to 
hold monoliths (e.g., catalytic converter elements or diesel particulate filters) in place while being subjected 
to exposure to gases at moderate pressure pulsations and temperatures (typically less than about 750 'C). 
Under these severe conditions, over a period of time, the mat material if left unprotected can be eroded. 
This problem is even more pronounced in high performance automobiles and heavy duty trucks, wherein 

75 the mounting mat is typically subjected to higher temperatures and more severe pressure pulsations. 
Solutions to the problem known in the art include the use of a knitted wire mesh seal or braided wire rope 
seal. 

Further, the inherently porous nature of nonwoven, ceramic fiber mounting mats, for example, when 
used as a mounting mat in a catalytic converter utilizing a monolithic catalytic converter element allows at 
20 least a portion of exhaust gases to bypass the catalytic converter element and flow through the mounting 
mat. Solutions to the problem include the use of a braided wire rope seal. 

Summary of the Invention 

25 The present invention provides a mounting mat comprising; 

(a) a nonwoven, high temperature resistant, ceramic fiber mounting mat having a lateral edge; and 

(b) a sufficient amount of a high temperature sealing material covering the lateral edge to reduce 
penetration, when exposed to hot, impinging gases (i.e., above about 300 'C, preferably above about 
350 •C, more preferably above about 500 'C, and even more preferably above about 750 'C), of the 

30 gases through the lateral edge, the high temperature sealing material comprising binder material in the 
range from about 5 to about 85 percent by weight and dispersed (uniformly or nonuniformly) therein 
glass particles in the range from about 95 to about 15 percent by weight, based on the total weight of the 
binder material and the glass particles, wherein the glass particles are made of a glass having a 
softening point of at least about 350 'C. and wherein the combined weight of the binder material and the 
35 glass particles is at least 20 percent by weight (preferably, at least about 35 percent by weight, more 
preferably, at least about 50 percent by weight, and, most preferably, at least about 75 percent by 
weight) of the total weight of the high temperature sealing material. 
In another aspect, the present invention provides a mounting mat comprising: 
(a) a nonwoven, high temperature resistant, ceramic fiber mounting mat having a lateral edge; and 
40 (b) an edge protectant material covering at least a portion of the lateral edge to reduce erosion of the 
lateral edge when exposed to hot, impinging gas^, the edge protectant material comprising binder 
material in the range from about 5 to about 85 percent by weight and dispersed (uniformly or 
nonuniformly) therein glass particles in the range from about 95 to about 15 percent by weight, based on 
the total weight of the binder material and the glass particles, wherein the glass particles are made of a 
45 glass having a softening point of at least about 350 ' C, and wherein the combined weight of the binder 
material and the glass particles is at least 20 percent by weight (preferably, at least about 35 percent by 
weight, more preferably, at least about 50 percent by weight, and, most preferably, at least about 75 
percent by weight) of the total weight of the edge protectant material. 
In another aspect, the present invention provides a catalytic converter or a diesel particulate filter 
50 comprising a metallic casing, a catalytic converter element or a diesel particulate filter element disposed 
within the metallic casing, and a mounting mat according to the present invention disposed between the 
catalytic converter element or the diesel particulate filter element and the metallic casing for positioning the 
catalytic converter element or the diesel particulate filter element within the metallic casing and for 
absorbing mechanical vibration (i.e., at least partially damping mechanical vibrations). 
55 In another aspect, the present invention provides a catalytic converter or the diesel particulate filter 
comprising: 

(a) a metallic casing; 

(b) a catalytic converter element or a diesel particulate filter element disposed within the metallic casing; 
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(c) a nonwoven, high temperature resistant, ceramic fiber mounting mat having a first lateral edge and an 
opposite, second lateral edge, the mounting mat being disposed between the catalytic converter element 
or the diesel particulate filter element and the metallic casing for positioning the catalytic converter 
element or the diesel particulate filter element within the metallic casing and for absorbing mechanical 

5 vibration; and . 

(d) a sufficient amount of the high temperature sealing material positioned between the metallic casing 
and the catalytic converter element or the diesel particulate filter element, and positioned with respect to 
at least one of the lateral edge or the second lateral edge of the mounting mat to reduce penetration, 
when exposed to hot gases, of the gases through the at least one of the firs lateral edge or the second 

10 lateral edge. 

In another aspect, the present invention provides a catalytic converter or a diesel particulate filter 
comprising: 

(a) a metallic casing; 

(b) a catalytic converter element or a diesel particulate filter element disposed within the metallic casing: 
75 (c) a nonwoven, high temperature resistant, ceramic fiber mounting mat having a lateral edge, the 

mounting mat being disposed between the catalytic converter element or the diesel particulate filter 
element and the metallic casing for positioning the catalytic converter element or the diesel particulate 
filter element within the metallic casing and for absorbing mechanical vibration; and 
(d) the edge protectant material positioned between the metallic casing and the catalytic converter 
20 element or the diesel particulate filter element, and positioned with respect to the lateral edge of the 
mounting mat such that erosion of at least a portion of the lateral edge is reduced when exposed to hot, 
impinging gases. 
In this application: 

"nonwoven, high temperature resistant, ceramic fiber mounting mat" or "nonwoven. high temperature 
25 resistant, ceramic fiber mat" as used herein refers to a nonwoven ceramic material suitable for use as a 
mounting mat at temperatures of at least about 300 'C (preferably, at least about 700' C), in applications 
wherein a mounting mat is positioned or disposed between a monolith or composite article and a supporting 
means (e.g., in the case of a catalytic converter or diesel particulate filter, a metallic casing) 

"binder material" refers to polymeric and other organic components of the edge protectant material or 
30 high temperature sealing material that impart flexibility and hold the glass particles together; 

"resilient" refers to the ability of a sheet or mat to conform to a curved surface (i.e.. to wrap around a 
curved surface) without undesirable buckling or cracking of the sheet or mat; 

"to reduce erosion of the lateral edge when exposed to hot, impinging gases" refers to the reduction in 
erosion of the lateral edge of the mounting mat by hot, impinging gases due to the presence of the edge 
35 protectant material; 

"conformable" refers to the ability of the edge protectant material or high temperature sealing material 
to accommodate dimensional changes during heating to, cooling from, and at use temperatures; 

"glass frit" refers to glass (e.g., silicate glass) that has been melted and quenched (e.g., in water or air) 
to form small, friable glass particles; 
40 "glass" as used herein refers to an amorphous (i.e., a material having a diffuse x-ray diffraction pattern 
without definite lines to indicate the presence of a crystalline phase) inorganic oxide material; and 

"softening point" refers to the temperature at which a glass in the form of a fiber of uniform diameter 
elongates at a specific rate under its own weight. 

The use of the edge protectant material provides a solution to the problem of erosion of the lateral edge 
45 of a mounting mat when in use in an environment with an impinging gases above about 350 • C. The use of 
the high temperature sealing material provides a solution to the problem of exhaust gases bypassing the 
mounting mat, for example, in a catalytic converter or diesel particulate filter. 


Brief Description of the Drawing 

50 

FIG. 1 is a perspective view of a catalytic converter (or diesel particulate filter) according to the present 
invention shown in disassembled relation; 

FIG. 2 is a partial cut away view of a catalytic converter (or diesel particulate filter) according to the 
present invention; 

65 FIGS. 3, 4, and 5 are each partial views of mounting mats according to the present invention; 
FIG. 6 shows an embodiment of a mounting mat according to the present invention; 
FIG. 7 is a perspective view of a catalytic converter (or diesel particulate filter) according to the present 
invention shown in disassembled relation; and 


3 


EP 0 639 702 A1 

FIG. 8 is a partial cutaway view of a catalytic converter (or diesel particuiate filter) according to the 
present invention. 

Detailed Description of the Preferred Embodinnents 

5 

The nnounting mats according to the present invention are typically resilient. 

Referring to the FIG. 1, catalytic converter (or diesel particulate filter) 10 comprises metallic casing 11 
with generally frustoconical inlet and outlet ends 12 and 13, respectively. Disposed within casing 11 is a 
monolithic catalytic converter element (or diesel particuiate filter element) 20 formed of a honeycomb 

10 ceramic or metal having a plurality of gas flow channels 21 therethrough. Surrounding catalytic converter 
element (or diesel particuiate filter element) 20 is mounting mat 30 comprising nonwoven, high temperature 
resistant, ceramic fiber mat 32 having lateral edge 33 and edge protectant material or high temperature 
sealing material 34. Edge protectant materia! 34 serves to protect edge 33 of mat 32 from erosion caused 
by impinging exhaust gases. Mounting mat 30 serves to tightly but resiiiently support catalytic converter 

75 element (or diesel filter particuiate element) 20 within casing 11. High temperature sealing materia! 34 
serves to seal the gap between catalytic converter element 20 and casing 11 and to reduce (preferably, 
minimize) exhaust gas from bypassing catalytic converter element (or diesel particulate filter element) 20. 
The edge protectant material or high temperature sealing material can be present at the inlet end, the outlet 
end. or both. 

20 FIG. 2 is a partial cut away view of assembled catalytic converter (or diesel particulate filter) 10 wherein 
mounting mat 30 is wrapped around catalytic converter monoiith (or diesel particuiate filter element) 20 
which are positioned inside metallic casing 1 1 . 

FIG. 3 shows a partial view mounting mat 30A wherein edge protectant material or high temperature 
sealing material 34A is held to nonwoven, high temperature resistant, ceramic fiber mat 32A by means of 

25 adhesive tape 36A. FIG. 4 shows a partial view of mounting mat 30B wherein wire screen 38B secures edge 
protectant material or high temperature sealing material 34B to nonwoven, high temperature resistant, 
ceramic fiber mat 328. FIG. 5 shows a partial view of mounting mat 30C having nonwoven, high 
temperature resistant, ceramic fiber mat 32C wherein edge protectant material or high temperature sealing 
materia! 34C is reinforced with ceramic fiber (or metal wire) 40. FIG. 6 shows mounting mat 50 comprising 

30 nonwoven, high temperature resistant, ceramic fiber mat 52 having edges 54 and 55 and edge protectant 
material or high temperature sealing material 56 and 57, positioned next to edges 54 and 55, respectively. 

Referring to the FIG. 7, catalytic converter (or diesel particulate filter) 89 comprises metallic casing 80 
with generally frustoconical inlet and outlet ends 81 and 82, respectively. Disposed within casing 80 is a 
monolithic catalytic converter element (or diesel particulate filter element) 83 formed of a honeycomb 

35 ceramic or metal having a plurality of gas flow channels 84 therethrough. Surrounding catalytic converter 
element (or diesel particulate filter element) 83 is nonwoven, high temperature resistant, ceramic fiber mat 
86. IVIounting mat 86 serves to tightly but resiiiently support catalytic converter element (or diesel 
particulate filter element) 83 within casing 80. Edge protectant material 87, which optionally is positioned 
with respect to mat 86 to leave a gap, serves to protect edge 88 of mounting mat 86 from erosion caused 

40 by the impact of exhaust gases. High temperature sealing material 87 serves to reduce (preferably, 
minimize) exhaust gas from bypassing the catalytic ccmverter element (or diesel particuiate filter element) 
83. The edge protectant material or high temperature sealing material can be present at the inlet end, the 
outlet end, or both. 

FIG. 8 is a partial cutaway view of assembled catalytic converter (or diesel particulate filter) 89 wherein 
45 mounting mat 86 is wrapped around catalytic converter monolith (or diesel particuiate filter element) 83 
which is positioned inside metallic casing 80. 

The metallic casing can be made from suitable materials known in the art for such use. Preferably, the 
casing is made of stainless steel. 

The monolithic shape can be, for example, a catalytic converter element or a monolithic diesel 
50 particulate filter element. Suitable catalytic converter elements are known in the art and include those made 
of metal or ceramic. A useful catalytic converter element is disclosed, for example, in U.S. Pat. No. RE 
27,747 (Johnson). 

Further, ceramic catalytic converter elements are commercially available, for example, from Corning Inc. 
of Corning, NY. and NGK Insulator Ltd. of Nagoya. Japan. For example, a honeycomb ceramic catalyst 
55 support is marketed under the trade designation "CELCOR" by Corning Inc. and "HONEYCERAM" by NGK 
Insulator Ltd. Metal catalytic converter elements are commercially available from Behr GmbH and Co. of 
Germany. 
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For additional details regarding catalytic rmopoiiths see, for example, "Systems Approach to Packaging 
Design tor Automotivs Catalytic Co nv filers/' Stroom til a!., Paper No. 900500, SAE Technica! Paper Series, 
1GC0; "Tnin V'/ii^i Corarn;:: a$ ^/iO;io!i:hic Calalyst Supports," Howitt. Paper 800082. SAE Teclinical Paper 
Si^iries, -.SBO; and "F'ov/ Effects in .'^''onolithic Honeycomb Automotive Catalytic Converters," Howitt et al., 

5 Pap3r SAE Technica! Pape" Seriss, 1974. 

Th3 Cut?:iy;:L maierialr. coated onto tlie catalytic converter elements include those known in the art (e.g., 
metals sjch os iuilieniurn, osmium, rhodium, iridium, nickel, palladium, and platinum, and metal oxides 
such IS van^dii'T. pontoxide and li^;inium dioxide). For further details regarding catalytic coatings see, for 
GxeitT^piy. :j,3. F'^t vie. :.4- i.3r;i (Xelth et c.L). 

10 ''Jon^'t^ri'lonr:' rnonolithic typs diese! prri-ticulate tiitsr elements are typically wall flow filters comprised of 
horviycombou, ;.orGu3, ci7St:::i:n5 ceranjic (e.g.. cordierite) material. Alternate ceils of the honeycombed 
struotiira arc typiccJiy plugged such that oxhaust gas anters in one cell and is forced through the porous 
v/all of one coll and oxlts the si:ructjre thrcugh another cell. The size of the diesei particulate filter element 
depend;:' on tf-e prvnici.'lar aroHc^tion 'v^eds. Uscfu! diesoi particulate filter elements are commerciaily 
r»va;u.:j!:. i,,;- /icrr. Corniny Inc. L-orning, NY and NGK Insulator Ltd. of Nagoya, Japan. Further, 

usc/f i; Ji-:^-; ;'c:'::tCLJtai3 V'iter ol'^TSivts ar^; diocussed in ^'Cellular Ceramic Diesel Particulate Filter," Howitt 
ot al.. rcpvr No. 81011^, SAE Tsrhnical Paper Series, 1981. 

c■'ui^'b|p no^i .ov':>;? Ci^icnic iib'^t* mat?: sre known in the art. Such mats include those described In U.S. 
Pal. ivc.'j ■''•,iiV.L\'r2t; (f^'ler.v) inc ;>,r»^3,3G7 (Merry); and mats of annealed refractory fibers such as 

?.c describe r: in r'scigf.ee'i co>endi;ij r.ppicatlcn having U.S. Serial No. 07/887,523, filed May 21, 1992. 
Furl'^or, ':-iitahi3 ir?!'. ?rs co;r,Tr!rc',?!iy -v^ilabio under the trade designations "SAFFIL" from ICl of 
Ame.icv^ of WirhT'tcp, D:~; and ' RBL:RFRaX" -^rom Carborundum of Niagara Falls, NY. 

i-L.rihtr, -suiiv.bt'c nor,\^'jvBn iTtais :.r3 oi^^c osed in assignee's co-pending applications having U.S. Serial 
;vo. 07/o:.\-7C. tiieo Jai^uary 7, ■;9J3. '.-.o 0^'0S1,31S. tiled June 22. 1993. 

2: Th':. mvju'U! - : r," :t be .c any -.:;^i:9d si>:e and shape. The size and shape of the mounting mat 
acco';,;^ t:' .h:-; p rv^:n\o\\ dcpand,^ ori th? application requirements. For example, automobile 

cat^iy jc convofluii. vypica'lv a^t^ sn]3l/->: tI^u^! c^ieeei converters and generally require a correspondingly 
s.a^.ilo .-r.ub.uiric; n^a'-. ViOU'vl .'^.:; r^^xc c's, ^jlcckod so that more than one layer of mat is wrapped 
arc! '1:0 :r*.):.o..ih. Tyf^ica-ly, Ir:? ']c\\:.3rr cf oach nonwoven is in the range from about 3 mm to about 30 

;ic nm. 

■r. anoihcr ^^^.ooci:, Ih.-; vv'eiglit po^ -.air ^>^ea vriluo of each nonwoven mat typically ranges from about 
'!COG c:-ii^ to rsytiK 3000 c^nn^. 

"he piir^^cf'?.-;! ^-^-^rr^;::.! or hir*- -rr^.p^rc^tiTe ceaiing material preferably comprises binder material 
Iti The: rr;.Vj3 ■■:':.Ti ':y^o\::' iG tc l Ojj'l 3w' (iv -jie *„'0^erab!y, about 25 to about 75, and most preferably, about 

.^,T ' 35 tc c.^oii;: 4^3) psrcont by weight rnd oTr^'j-s-,';': ^^a.-sin gi^ss particles in the range from about 85 to about 
15 (.mc'i-o pi'cff::r£bly, abo'jl 75 to abr:ji: P.t>, onj most preferably, about 60 to about 30) percent by weight, 
b^.scd o." vtv-- ici:?; v.'Gicht o' the cdc : -zrr.tGrt^n' naterial or the high temperature sealing material. 

oL'iiable orgiinir bindc^ i**:'.- .:;c . t io cr^cjo protectant material or the high temperature sealing 
n-i^K^^iia' .nc!.:ac ^qu^c^i r.ci/r/.rr .r.lJ;^^^^.s c-i^i ^^olv,-3nt-based polymers, and 100% solids polymers. The 
i;o!^'r"i>b'"sea v.ciy.^!v:ric b-nde^*:- c^n i;.LX''^:^ a polymer such as an acrylic, a polyurethane, or rubber-based 
prgaric f^oiy'Mc; "^'i'^ich .r-tlon' f!c/t;:.:'!K . ';•-;?•% csoRds polymers include natural rubber, styrene-butadtene 
fi bboiv 'nd o'iciz-- ^^.s+cnerc. 

Prof-jr^-:bly, the organic binder rn^it^.r?! ;nf;iudes an aqueous acrylic emulsion. Acrylic emulsions are 
prsfGrr3C> or.c.wse of thf.li r.ging ry''op=;ri:ieG and noncorrosive combustion products. Useful acrylic emulsions 
include ijosc corr.mercicliy avaiia'cis undsr i.hs trade designations "RHOPLEX TR-934" (a 44.5% by weight 
solid--; aoueoi^s :.-ry!:c emulsin':) 'H'-OP'J-X HA-8" (a 44.5% by weight solids aqueous emulsion of 
aciy!'': copolym^'-irs) itotj Rohm ^nirJ of Plrfadclphia, PA. A preferred acrylic emulsion is commercially 
availuoiB Lender the iraos dcs:C!r!a:ian 'NEOCHYi.. XA-2022" (a 60.5% solids aqueous dispersion of acrylic 
leslvi) vrofv IG! Rc'^^ira 'OS of Vv^»:rt*- r;t?f:, 'v<;\. 

6P A pix-homo ornaalc bii^ior rrater.?: comprises acrylic resin in the range from about 20 to about 40 
percent by v.-c/os';, p'PGticizji(3 (tJ.g., d'lt.h re-i that commercially available under the trade designation 
'^SAiV: ;r:!ZER v<b" ^icocieoyi dipn^dyi d]pi;o3phate) from Monsanto of St. Louis, MO) in the range from 
about 40 ^o about 20 percent by weight. tack!iia»'(s) (e.g., rosin tackifier such as that commercially available 
and?'! tliLi trad^. de^:!c;p.rtion "SNGV^/TAJK 320A" (a 50% by weight aqueous rosin dispersion; melting point 

55 0' ^osar y.. ti urn tke Nc'bsl Inc. o1 Tc^'onto, Canada) in the range from about 40 to about 20 percent by 
VvCiLiht, r\..*j30* on tne loi-:.; v;3igh' of mi, rc^cultinc; dispersion. These ranges provided a compromise between 
the ciooirrc; i;c,:'-.:iitv riia bin'^'c rnc:Gra: r.r;c minimizing the amount of organic binders which burn out 
d urine hcatino \c llir j^j'-v t.^nce^sti'^e. 
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The binder material can include at least one of a tackifier(s), plastici2er(s), or both. Tackifiers, or 
tackitying resins can be hydrocarbons or modified resin esters, and typically provide adhesive-type 
properties to a polymer. Tackifiers aid in holding the binder, glass, particles and filler together. Plasticizers 
tend to soften a polymer matrix and thereby contribute to the flexibility and moldability of the edge 
5 protectant material. It is desirable that the edge protectant material be flexible and moldable so that it can 
conform, for example, to the shape of the gap between, for example, a catalytic converter element and a 
metallic casing. 

Suitable glass particle compositions will be apparent to those skilled in the art of formulating glass 
compositions. Such glasses may include those comprised of silicates of lithium, sodium, potassium, 
70 magnesium, calcium, and combinations thereof. Other metal oxides, such as boria and alumina, and oxides 
of transition metals (e.g., chromium, iron, cobalt, and zinc) commonly are used in glasses and may be 
present in the glass composition. The glass composition selected for a particular use is selected to be 
compatible at the use temperature with the materials in which the glass is in contact (e.g., the other 
components of the edge protectant material or the high temperature sealing material and, for example, in 
75 the case of a catalytic converter, the casing and the catalytic converter element). 

Further, the glass composition chosen should not flow at the use temperature to the extent that such 
flow significantly affects the function of the edge protectant material or the high temperature sealing 
material. Most preferably, the glass at the use temperature softens and forms a cohesive mass. 

Preferred silicate glass particles are commercially available from ICl Americas of Wilmington, DE, under 
20 the trade designation "CEEPREE FIRE BARRIER FILLER, GRADE C-200" (density: 2.68 g/cm^; oil 
absorption: 20g/100g; specific surface area: 0.7 m^/g; moisture content:<1%; Mohs hardness: 4; refractive 
indices: 1.52-1.58; and mean particle size: 30 micrometers). 

The glass particles can be solid particles or beads, or hollow spheres. The size of the glass particles is 
dependent on the particular application requirements. Typically, the glass particles have a size of less than 
25 about 300 micrometers. Glass particles less than about 300 micrometers in size typically are easier to 
disperse within the binder material. 

The edge protectant material or the high temperature sealing material can further comprise additives 
such as fillers and extenders. Fillers and extenders may comprise up to about 65 weight percent of the 
edge protectant material or the high temperature sealing material. Preferably, these materials comprise no 
30 more than about 50 weight percent of the edge protectant material or the high temperature sealing material. 
Suitable fillers include hydrated metal oxides (e.g., sodium silicate) and borates (e.g. boric acid and zinc 
borate). Preferably, the filler is relatively insoluble In water and chemically Inert. The use of refractory 
materials such as bentonite or kaolin-type clays and vermiculite as the filler may increase the useful life 
and/or use temperature of the edge protectant material or the high temperature sealing material. Forms of 
35 vermiculite include unexpanded vermiculite (i.e.. as the ore), expanded vermiculite (i.e., heat treated, also 
known as exfoliated), or delaminated vermiculite. 

Although expanded vermiculite can provide workable edge protectant material or the high temperature 
sealing material compositions, delaminated vermiculite is preferred. Delaminated vermiculite has the 
appearance of a powder and can be prepared, for example, by ball-milling or high shear mixing of 
40 unexpanded or expanded vermiculite. 

Fillers can be in a variety of shapes including particulate and chopped fibers. The fiber can be reduced 
in size by conventional techniques including dry or wet ball milling. Useful fibers include graphite, silica, 
alumina-silica, calcia-silica, asbestos, and glass fibers. Aluminosilicate fibers are commercially available, for 
example, under the trade designation "CERAFIBER" from Thermal Ceramics of Augusta, GA. 
45 Refractory materials such as clays may be used to increase the high temperature durability of the edge 
protectant material or the high temperature sealing material. Such refractory materials are preferably 
present up to 40 percent by weight, based on the total weight of the edge protectant material or the high 
temperature sealing material. 

Extenders (e.g., silica sand) can be added to reduce the cost of the mixture without reducing its 
50 effectiveness. 

Preferably, the binder material includes a tackifier(s) and plasticizer(s) which increases the confor- 
mability or moldability of the edge protectant material or the high temperature sealing material even after it 
has dried. 

The edge protectant material or the high temperature sealing material can be prepared by mixing the 
55 binder material, glass particles, and any optional additives together. Optionally, water, dispersants, plasticiz- 
ers, and/or surfactants can independently be added to aid in mixing the components together and/or to 
adjust the viscosity of the mixture. Mixing of the ingredients can be done by any convenient means 
Including stirring by hand or using a mogul mixer. The resulting mixture, which is typically viscous, can then 
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be formed into the desired shape. For example, the resulting mixture can be formed into a sheet, cut into 
strips, and then dried (e.g., in air) for several hours before application, for example, to an edge of the 
mounting mat. Alternatively, the viscous mass can be extruded into various shapes and attached or affixed 
to an edge of the mounting mat, or extruded into the desired shape and dried in air before application. 

5 Suitable fibers for use as reinforcement fibers as shown, for example, in FIG. 5 or as chopped fibers 
dispersed within the edge protectant material or the high temperature sealing material or the high 
temperature sealing material include aluminosilicate fibers (available, for example, under the trade designa- 
tions "NEXTEL 312 CERAMIC FIBERS," "NEXTEL 440 CERAMIC FIBERS," and "NEXTEL 550 CERAMIC 
FIBERS," from the 3M Company, "FIBERFRAX 7000M" from Carborundum Company of Niagara Fails, NY. 

70 "CERAFIBER" from Thermal Ceramics of Augusta, GA. and stainless steel fibers (commercially available, 
for example, under the trade designation "BEKI-SHIELD GR90/C2/2" from Bekaert Steel Wire Corp. of 
Atlanta, GA). Suitable ceramic fibers are also disclosed in U.S. Pat. Nos. 3,795,524 (Bowman) and 4,047,965 
(Karst et al.). 

The edge protectant material or the high temperature sealing material can be secured to the sheet 
75 material, for example, by means of a pressure sensitive adhesive tape or film or a metallic fabric (e.g., a 
stainless steel screen). A preferred metallic fabric is made of woven metal (preferably stainless steel) wire 
with an open area of less than 90%, wherein the wire has a diameter less than 1 mm (preferably about 0.20 
mm). If additional means for securing the metal fabric are needed, such means can include tape, adhesive, 
and mechanical means such as sewing, stapling, nailing, riveting, staking, or crimping. Preferably, the edge 
20 of the metal fabric extends up to about 8 mm beyond the lengthwise edge of the mounting mat. Although 
typically preferred, it is not necessary that the entire length of mat be covered by the metal fabric. 

Alternatively, in some embodiments, the edge protectant material or the high temperature sealing 
material may be placed at the edge of the mat without reinforcement or fastening. 

Objects and advantages of this invention are further Illustrated by the following examples, but the 
25 particular materials and amounts thereof recited in these examples, as well as other conditions and details, 
should not be construed to unduly limit this invention. All parts and percentages are by weight unless stated 
otherwise. 

Examples 1-22 

30 

The formulations of Examples 1-22, which are useful as the edge protectant material and as the sealing 
material, are given in Table 1, below. 
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In Example 1, a 500 gram sample was prepared by charging a mogul mixer (#59821 from Baker 
Perkins of Saginaw, Ml) having a 1 liter capacity, first with dry powder ingredients (i.e., clay) and then 
blending them for about 1-3 minutes. Next, the liquid ingredients (i.e., binder mixture) were added to the 
blend and the resulting material mixed for about 15-30 minutes. The fiber material was then added to the 
55 mixer and blended in for about 10-20 minutes. 

The binder mixture was prepared by adding together 15 parts by weight acrylic emulsion (commercially 
available under the trade designation "NEOCRYL XA-2022" from ICl Resins US of Wilmington, MA), 15 
parts by weight tackifier (commercially available under the trade designation "SNOWTACK 820A" from Eka 
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Nobel, Inc., of Toronto. Canada), and 10 parts by weight plasticlzer (commercially available under the trade 
designation "SANTICIZER 148" from Monsanto of St. Louis, MO). The clay was a kaolin clay (commercially 
available under the trade designation "DIXIE CLAY" from Dixie Clay of Bath, SC). The ceramic fiber was an 
aluminosilicate ceramic fiber (commercially available under the trade designation "CERAFIBER" from 
5 Thermal Ceramics of Augusta, GA). The glass frit was a silicate-based glass frit (commercially available 
under the trade designation "CEEPREE FIRE BARRIER FILLER. GRADE C-200" from ICI Americas of 
Wilmington, DE). 

In Examples 2-21, 50 gram samples were prepared by charging a 100 ml polypropylene beaker with 
the binder mixture as prepared in Example 1. glass frit ("CEEPREE FIRE BARRIER FILLER, GRADE C- 
70 200"), and any other ingredients and then stirring by hand until the mixture was homogeneous (about 15 
minutes). 

In Example 22, a binder mixture was prepared by adding together 15 parts by weight acrylic emulsion 
(commercially available under the trade designation "RHOPLEX HA-8" from Rohm and Haas Co. of 
Philadelphia. PA), 15 parts by weight tackifier ("SNOWTACK 820A"), and 10 parts by weight plasticizer 
. 75 (SANTICIZER 148"). 

The ceramic fiber was an aluminosilicate ceramic fiber ("CERAFIBER"). For Examples 18-21 the 
ceramic fibers were ball milled in a conventional 1 liter porcelain mill filled with 50 percent by volume of 
1.25 cm (0.5 inch) diameter porcelain bails for about 15 minutes to obtain fibers about 50-100 micrometers 
in length. The fibers could be reduced in size by adding them to the mogu! mixer and blending them with 
20 the other ingredients until the desired size of the fibers is achieved. 

The boric acid was obtained from U.S. Borax of Los Angeles, CA. The sodium silicate cement for 
Example 6-17. was obtained under the trade designation "INSA-LUTE ADHESIVE CEMENT NO. P-1," from 
Sauereisen Cements of Pittsburgh, PA. The expanded vermiculite was obtained from W. R. Grace & Co. of 
Cambridge. MA. The vermiculite was delaminated using the mogul mixer prepared by mixing for about 15- 
25 20 minutes with the other ingredients in the formulation. 

For each formulation, the resulting viscous material was removed from the respective container and 
rolled with a glass jar or dowel into a sheet about 0.63 cm (0.25 inch) thick. Each sheet was dried in air at 
room temperature overnight. The edge protectant material was quite moldable even when it was dry. 

30 Button Test 

The button test was designed to examine how the edge protectant material behaved at elevated 
temperatures. After forming a sheet of edge protectant material, a 2.5 cm (1 inch) diameter disc was cut 
from the sheet after drying in air for about 30 minutes and then heated in a conventional laboratory, 
35 electrical resistance furnace. The disc was placed on the surface of a refractory brick after the furnace was 
up to temperature. 

Some samples were indented at temperature with a metal crucible tong using light hand pressure. 
Samples which were relatively easy to indent were described as soft, whereas samples which were 
relatively difficult to indent were described as firm. 

40 

Example 1 

The disc of material, heated to about 900 'C, was firm and appeared to be fused, but did not melt. After 
heating at 950 'C for 300 hours, the materia! exhibited no cracking or spalling and retained its shape. 

45 

Examples 2-5 

The discs of material, heated to about 900 "C for about one hour, were firm. The heated discs were 
fused, without the appearance of having melted. 

50 

Examples 6-8 

The discs of material, heated to about 900 'C. were firm. The heated discs were fused, without the 
appearance of having melted, and did not exhibit cracking or spalling. 

55 
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ExaT.pi3 9 

Th3 disc c: materia!, healed to sboat 900 "C fcr abcir. 17.5 hours, melted, due, it was thought, to the 
presence of the boric acid (a fluxing ageru). 

Exam pis s 10-15 

The discs o[ rr.atsriai, heated to about 900 for about 17.5 hours, were fused without the appearance 

of hriv'nc melted, i-rid c:);h(bits:i no cracking or spaillng. 

(Exarnpls 16 

Tho cii«c of rnatariai. heatdd to about 900 H'; for about 36 hours, softened, but did not nneit to the 

degree observed for ExaiTplo 9. 

''^'x am pi;. 17 

Too dis:c o': ir.atoria; h-'^ated to abcuv ilOC'C. was fused v/ithout the appearance of having melted, and 

e;:h'bi^£!j no cracking or cpaliinc. 

TnaS'D fr.rrpulatlcns werf: reir-orco'j using aiunincborosilicate ceramic fiber yarn ("NEXTEL 312 
CEPjUvIK'. F'^EF'-), sho-vi iri FIG. 5- l^:^.ch sample was heated for about 2 hours at about 950 'C. 
B-air.cI'^: "'i:. :(''.n a: 35C = C. Fj'.^rriple 19 cr?Ci^;^d severely and did not hold together very well. Example 
20 '••2S' ?-c-'t Gl PjQ'J ' Er<^rn.\€G 21 and '?2 we;? ^hm m 9OC ' C. 

V:.;': jiis .'rcd;;'ca: CMt"; -jaa a^itoralicnr cv V'it invention v/iil become apparent to those skilled in the art 
'.r i^hcu: dcpa:''j::cj from ti'.i^ Bcopc and sp -'it ci rhii in/entioii, and it should be understood that this invention 
\c woi 0 bo ui'.djiy iiinited to irie iiluscrative srnbudinienis set forth herein. 

A rnoun:!rrj -nr^X acrnprising: 

(a) i:r.:i\/Gven, h'f^h tPfnperatu-'e resistant, ceramic fiber mat having a lateral edge; and 

(b) ^ bui'iicient airiount cf a high temperature sealing material covering said lateral edge to reduce 
' penolratiun, vyhon expo.^oci to hoi, iinpinying oases, of said gases through said lateral edge, said 

high tomperat'.'''G seaiirg mavenal compris'ng binder materia! in the range from about 5 to about 85 
p:rcv''t Jjy ?/>'j:rjhJ arx' c'jpGfSdM the-ein girc-s particles in the range from about 95 to about 15 
not.-r.r.i rv/ v;r'2'''. OH itc 'ctui vvi-ighi Oi sald binder material and said glass particles, wherein 

.::a'd gtai.i- paticles ai-o n-ad? of a gla^s having a softening point of at least about 350 'C. and 
\.^li.-:r.?ir inc; ccmblf^'id .vsight of snid binder materia! and said glass particles is at least 20 percent 
vv:-:;!;:,,i of ir.a lOirJ v/oiohL o': s&'d iitgh ternperature sealing material. 

r., ThB mounting rast acr.crdirtg to ciaim 1 wherein said binder material includes at least one of a 

plasticiior, a tackifier, or both. 

a. catalytic con^/rrter or a diesei particulate filter comprising a metallic casing, a catalytic converter 
ol-.ir3!u di.-vpr;5ed v/ithin sate rTi?.talt;c casing, and said mounting mat according to claim 1 or 2 
disposer. Dct\vaG.n caid cs^alytic conv£;rte.- element or a diesel particulate filter element and said 
rn&talilG cacing for positioning said calalytic converter element or said diese! particulate filter element 
v/iinin s^id n;e-a!l!:^ rizzing and for .ibsctrbing mechanical vibration. 

<. A catalytic converter or a diesel parlicuiate filter element comprising: 

(v) a r.^Oi^.hic casing; 

(b) a Ci'tr^ lytic convenisr e'emesr disposed within said metallic casing; 

(c) '*onv.'.^vr htgh tcomp£;ratvru rasistan;, ceramic fiber mounting mat having a lateral edge, said 
moMrvnc auw n.-ir.i,i disposed b^nveen said catalytic converter element or said diesel particulate 
fitve;- clonieri^: t^nc; suio metallic casing for positioning said catalytic converter element or said diesel 
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particulate filter element within said metallic casing and for absorbing mechanicai vibration; and 
(d) a sufficient amount of a high temperature sealing materia! positioned between said metallic 
casing and said catalytic converter element or said diesel particulate filter element, and positioned 
with respect to said lateral edge of said mounting mat to reduce penetration, when exposed to hot 

5 gases, of said gases through said lateral edge, said high temperature sealing material comprising 

binder material In the range from about 5 to about 85 percent by weight and dispersed therein glass 
particles in the range from about 95 to about 15 percent by weight, based on the total weight of said 
binder material and said glass particles, wherein said glass particles are made of a glass having a 
softening point of at least about 350 "C, and wherein the combined weight of said binder material 

70 and said glass particles is at least 20 percent by weight of the total weight of said high temperature 

sealing material. 

5. A catalytic converter on a diesel particulate filter according to claim 4 wherein said binder material 
includes at least one of a plasticizer, a tackifier. or both, 

76 

6. A mounting mat comprising: 

(a) a nonwoven, high temperature resistant, ceramic fiber mat having a lateral edge; and 

(b) an edge protectant material covering at least a portion of said lateral edge to reduce erosion of 
said lateral edge when exposed to hot, impinging gases, said edge protectant material comprising 

20 binder material in the range from about 5 to about 85 percent by weight and dispersed therein glass 

particles in the range from about 95 to about 15 percent by weight, based on the total weight of said 
binder materia! and said glass particles, wherein said glass particles are made of a glass having a 
softening point of at least about 350 'C, and wherein the combined weight of said binder material 
and said glass particles is at least 20 percent by weight of the total weight of said edge protectant 

25 material. 

7. The mounting mat according to claim 6 wherein said mounting mat further comprises a strip of metallic 
fabric positioned over at least a portion of said edge protectant material. 

30 8. The mounting mat according to claim 6 or 7 wherein said binder material includes at least one of a 
plasticizer, a tackifier, or both. 

9. A catalytic converter or a diesel particulate filter comprising a metallic casing, a catalytic converter 
element or a diesel particulate filter element disposed within said metallic casing, and said mounting 

35 mat according to claim 6, 7, or 8 disposed between said catalytic converter element or said diesel 
particulate filter element and said metallic casing for positioning said catalytic converter element or said 
particulate filter element within said metallic casing and for absorbing mechanical vibration. 

10. A catalytic converter or a diesel particulate filter comprising: 
40 (a) a metallic casing; 

(b) a catalytic converter element or a dies©! particulate filter element disposed within said metallic 
casing; 

(c) a nonwoven, high temperature resistant, ceramic fiber mounting mat having a lateral edge, said 
mounting mat being disposed between said catalytic converter element and said metallic casing for 

45 positioning said catalytic converter element or said diesel particulate filter element within said 

metallic casing and for absorbing mechanical vibration; and 

(d) an edge protectant material positioned between said metallic casing and said catalytic converter 
element or said diesel particulate filter element, and positioned with respect to said lateral edge of 
said mounting mat such that erosion of at least a portion of said lateral edge is reduced when 

50 exposed to hot, impinging gases, said edge protectant material comprising binder material in the 

range from about 5 to about 85 percent by weight and dispersed therein glass particles in the range 
from about 95 to about 15 percent by weight, based on the total weight of said binder material and 
said glass particles, wherein said glass particles are made of a glass having a softening point of at 
least about 350 "C, and wherein the combined weight of said binder material and said glass particles 

56 is at least 20 percent by weight of the total weight of said edge protectant material. 

11. A catalytic converter or a diesel particulate filter according to claim 10 wherein said binder material 
includes at least one of a plasticizer, a tackifier, or both. 
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